The study has evaluated the volume of cross-border portfolio investment from developing economies and top major partners, using gravity model. Panel data set is used on bilateral gross cross-border investment flows between 37 developing countries and 79 host countries, which are the top five in the world from 2001 and 2012. The positive and significant coefficient on GDP per capita in a destination country can explain a significant part of Lucas paradox. It supported the reason why developing capital is invested outside the region. The results showed statistically insignificant effect of bilateral trade in lagged form on asset holdings. There is a high correlation between GDP per capita in source country and market capitalization of listed companies in the source countries. The significant positive coefficient of GDP per capita of source economies in OLS suggested that richer economies are major sources of portfolio investment Geographical proximity exerts a significant positive influence on the assets that investors may diversify their portfolios.
Introduction
International capital flow which is associated with the purchase of bonds and stocks, without acquiring a controlling stake, is called equity or portfolio investments. The importance of cross-border flows of capital have increased in the recent decades; however, the cross-border flows rose sharply in the early 1990s. Moreover, multinational enterprises were thought to be as tools of imperialism by the underdeveloped countries and were regarded as a persistent threat to their economies (Narula & Pinel, 2017) . During 1990s, capital flows were increased significantly in developing countries as a source of investment with the removal of restrictions on foreign investors' entry into local economies. The volume of cross-border portfolio investment was also increased for both developing and industrial economies, indicating the high degree to which developing countries had become integrated into the global economy.
One of the reasons behind decrease in the foreign investments is the fluctuation of government policies. All foreign direct investments are subjected to risk due to shift in government policies which can affect the payoffs to investors (Julio & Yook, 2016) . Moreover, the constraint in the global banking sector is the contemporaneous fundamental risks which restrict the growth of the global banking sector (Bruno & Shin, 2014) . There is a positive influence of M&As on the total factor productivity in developed countries (Ashraf, Herzer, & Nunnenkamp, 2016) . Until 1970s, the development impact of FDI was also not discussed in the academic debate. Thus, the reason behind it was portfolio investment, distinguishing theories and the behaviour and existence of multinational enterprises (Narula & Pinel, 2017) . Moreover, there is a need to understand how foreign direct investments affect the host countries. Since MNCs assumed a major role in global investment, trade and production in final and intermediate goods, developing economies are also increasing their share in FDI. To this end, domestic conditions should be improved to improve the complementarity between financial market conditions and FDI (Alfaro & Chauvin, 2016) .
was based on the concept of the world trade gravity center and associated with the gravity theory. GDP per capita is positive and significant; however, distance has a negative effect as expected. The volume of cross-border portfolio investment using gravity model has been investigated by limited studies. Therefore, the present study uses gravity model to evaluate volume of cross-border portfolio investment from developing economies and top major partners.
The study has contributed to the literature and gravity model from the period 2001 to 2012 to answer the research questions. Populations for both source and host countries have been positively correlated with portfolio investment clarifying that larger countries export and import portfolio investment as the major source and host countries. The results also showed the effects of market capitalization of listed companies on portfolio investment that were positive and significant for source countries, and had a negative effect in some regressions, which was an unexpected sign, but had positive effects on host countries. The import and export between countries is highly reduced if both the states do not stand on the same ground. Furthermore, it was found that trade in a level had positive effects, and trade in a lagged one-year cycle had an explanatory variable that gave insignificant effects. For instance, USA and oil-rich Persian Gulf countries share strong association that results in deterioration of their relationship with other developed countries with whom they trade.
Literature Review
Cross-border flow tends to increase the linkages, which appear to propagate information resulting in increase of the global financial integration of firms (Moshirian et al., 2017) . However, there is a dramatic increase in the financial flows between the countries as measured in the past decade (Bank for International Settlements, 2010). The bilateral financial flows are restricted through various informational frictions that can be reduced through cross-border migration of people (Coeurdacier & Rey, 2013) . Previous empirical studies have focused on the relationship between a standard gravity model and cross-border mergers acquisitions. For instance, Hattari and Rajan (2011) compared the determinants of different types of capital flows (FDI, equity FPI, and M&As) using bilateral panel data and a gravity model over the period 2000-2007 (48 sources and 57 host countries). Shin and Yang (2012) also adopted a gravity model to investigate the complementarities between financial assets and trade in assets between 1983 and 2004, which showed that per capita GDP for source and destination countries was statistically significant. In addition, a gravity model did well for the trade impact through distance, border, and common language.
The present study has focused on developing countries as the main rationale. The lack of evidence to explanatory variables applying to developing economies is the main reason to focus on this topic. The financial asset sector has been extensively applied; particularly in developed and emerging markets with developing economies, as a source country (Hattari & Rajan, 2011; Aggarwal et al., 2012; Peter, 2012; Abid & Bahloul, 2011; Lee et al., 2012) . Choi et al. (2014) and Daly and Vo (2013) conducted a study considering the United States and Australia's financial asset sectors. However, less attention has been paid to financial assets in developing countries (Garcia-Herrero et al., 2009) . Lee et al. (2012) focused on the determinants of cross-border portfolio investment among APEC economies, using a gravity model. It showed that APEC members have higher investment between themselves rather than with non-members. Natural logarithm form of per capita GDP of source and destination economies was positive and significant, and suggested that richer economies are the major sources and the major recipients of equity investment. Balli et al. (2011) examined the determinants of cross-border portfolio investment, focusing on the difference between total foreign investment holdings, bond holdings, and debt holdings to the GCC economies, with 35 sources as host countries for the period 2001 to 2006. GDP per capita did not have any significant results in total investment holdings but was positive and significant in bond holdings and debt holdings. It was concluded that trade had a positive sign and was statistically significant to explain a portfolio investment in the GCC region.
Abidin and Sahlan (2013) conducted a study to identify the determinants of export between Malaysia and OIC member countries. Gravity model was used to analyze the effect of several variables on the export of Malaysia. The results estimated from the study and the country's GDP was found highly significant, however, the study showed that the country's GDP was evaluated based on the size of the economy. The country is likely to produce more goods due to the increase in GDP; however, the goods were not exported as required. Similarly, gravity model was also adopted by Shin and Yang (2012) to investigate the complementarities between financial assets and trade in the assets between 1983 and 2004. The results showed significant effect of per capita GDP for source and destination countries, bilateral trade, border and common language. Coeurdacier and Martin (2009) analysed the euro's effects on the determinants of banking assets. The results depicted positive effect of trade and GDP as a proxy for market size, market capitalization, and common language.
ijef.ccsenet.org International Journal of Economics and Finance Vol. 10, No. 11; 2018 Gravity analysis was used by Elshehawy et al. (2014) to study the factors affecting Egypt's exports. The results obtained from the study were found out such that GDP of the importing countries, GDP of Malaysia, and the population of the importing country posed a positive influence on Egypt's exports. Moreover, these factors had a positive influence on the Egypt's GDP. The exports of Egypt increased as a result of increased GDP. There was a significant effect of distance on the trade flow between the countries; whereas, the distance posed no significant influence on the trade between Egypt and the importing countries. Hattari and Rajan (2011) compared the determinants of different types of capital flows (FDI, equity FPI, and M&As). The results for the impact of explanatory variables on FDI concluded that the populations of source and host countries and GDP per capita of the host country were positive and significant. A common language and contiguous dummy were positive and significant. On the other hand, the coefficient of distance and GDP per capita of source country was negative and statistically significant.
Study Hypotheses
H0: There is positive impact of market capitalization of companies on portfolio investment, using gravity model. H1: There is negative impact of market capitalization of companies on portfolio investment, using gravity model.
Methodology

Data Description
The study used panel data consisting of 37 developing countries investing and 79 receiving from the period 2001 to 2012. Appendix A (Table A1) gives a list of the source countries, and Appendix A (Table A2 ) a list of the host countries included in each regression. The study considered the aggregate equity securities and debt securities, short term and long term, between source countries i and host country j (Abid & Bahloul, 2011; Lee et al., 2012; Peter, 2012; Balli et al., 2011) . Data was obtained from the International Monetary Fund's (IMF) coordinated Portfolio Investment Survey (CIPS) and converted in real terms using the U.S. GDP deflator (Papaioannou, 2009; Garcia-Herrero et al., 2009) . Data for U.S. GDP deflator was also provided by the World Bank (2014) World Development Indicators Database (WDI).
Three estimations, the ordinary least squares (OLS), fixed effects (FE), and random effects (RE) estimations to determinants of portfolio investment assets from the developing countries and the top major partners over the world have been employed. The pooled (OLS) technique has been applied to the study of capital flows, particularly in asset holdings (Choi et al., 2014; Papaioannou, 2009; Aggarwal et al., 2012; Abid & Bahloul, 2011; Portes & Rey, 2005) , and the fixed effects estimation has been applied in asset holdings (Hattari & Rajan, 2011; Lee et al., 2012) .
Gravity Model
The model specification and econometric methodology were used to study the relationship between the explanatory variables as the main determinants of cross-border portfolio investment in developing countries to answer the research questions. This study is very much related to recent literature that have used a financial gravity equation in their research, particularly Portes et al. (2001) , Portes and Rey (2005) and Aviat and Coeurdacier (2007) . In order to estimate the effect of explanatory variables on cross-border portfolio investment, a baseline gravity model (equation 1 
Where, i and j indicate the "source" and "host" country, respectively; t denotes time (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) .
As pointed out in the preceding sections, the regression results were obtained with year-specific effects, source-country fixed effects, and also included source country year fixed effects to control unobservable country-specific effects invariant over the time. Equation (2) Where, αt in regression is a vector of year-specific effects; αit is a vector of source-country fixed effects; [α t + α it ] are vectors of source country year fixed effects. Table 1 presented the descriptive statistics of the data, while table 2 showed a correlation coefficient between the variables and portfolio investment. There is no evidence of multicollinearity, concerning the explanatory variable. The main results are described in tables 3-5. In each table, eight regressions are reported with various combinations of explanatory variables, and estimation methods. Models 1, 5 and 9 show the baseline results obtained from the estimation of equation (1). Models 2 to 4, 6 to 8 and 10 to 12, are the models used as a further set of economic and financial controls from the estimates of equation (2). The average FPI between countries' natural logarithm is 4.35% with an overall standard deviation of 3.10%. The average GDP pc i natural logarithm is 8.39% with an overall standard deviation of 1.17%. The average GDP pc j in natural logarithm is 9.98%, and the average natural logarithm of population i is 16.47%, and the average natural logarithm of population j is 16.68%. Summary statistics for other control variables are presented in Table  2 . There is a high correlation between GDP per capita in source country and market capitalization of listed companies in the source countries. 
Results
Determinants of Cross-Border Portfolio Investment
The results showed that GDP per capita for source countries had a positive effect on cross-border investment and significance for all three methods. The significant positive coefficient of GDP per capita of source economies in OLS (models 1 to 4), FE (models 5 to 8), and RE (models 9 to 12) suggested that richer economies are major sources of portfolio investment. Note. subscript "i" stands for source economy and "j" for destination economy. p-value in parentheses, *significant at 10%, **significant at 5%, ***significant at 1%. Note: Ln (natural logarithm form).
ijef Vol. 10, No. 11; 2018 The coefficient of population of source economies has expected sign, which was positive and statistically significant in OLS (models 1 to 4), FE (is only significant in model 5), and RE in (models 9 to 12). Finally, bilateral trade between source and destination countries relative to the destination country's GDP (models 3, 7 and 11) were added. The coefficient of bilateral trade was positive and significant in both OLS and RE regressions, suggesting that portfolio investment by developing members is greater and with which they enjoy greater trade integration. In addition, the positive effect proposes that portfolio investments were more likely between countries that traded more. Although, GDP per capita of source economies is significant and positive in RE and OLS estimations, it has negative effect as it estimates OLS for destination countries
Determinants of Cross-Border Portfolio Investment using Year Dummy Effects
The study aimed to take certain factors into account; for example, the world business cycle and the global capital market shock. Hence, the results obtained with year-specific effects for foreign portfolio investment holdings are reported in table 4 and using the equation (3). 
Ln GDP pc _i Note. subscript "i" stands for source economy and "j" for destination economy. p-value in parentheses, *significant at 10%, **significant at 5%, ***significant at 1%. Note: Ln (natural logarithm form).
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Determinants of Cross-Border Portfolio Investment using Source Country Fixed Effects
The estimation results for equation (3) including dummy are shown in table 5 and table 6 . The effect of GDP per capita for source and destination countries was same as expected. GDP per capita for source countries was positive and significant for all methods. The coefficients of GDP per capita for destination countries are positive and significant in both OLS regression (models 1 to 4) and RE (models 9 to 12), while in FE estimation (only model 5). The coefficient on population of source economies has the expected sign, which is positive and statistically significant in OLS (models 1 to 4), FE (is only significant in model 5), and RE (models 9 to 12). Note. subscript "i" stands for source economy and "j" for destination economy. p-value in parentheses, *significant at 10%, **significant at 5%, ***significant at 1%. Note: Ln (natural logarithm form).
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In relation to the control variables, it was observed that the risk premium on lending turned to a positive coefficient and significance for source economies for OLS (models 2, 3 and 4), FE (models 7 and 8), and RE (models 10 11, and 12), consistent with Hattari and Rajan (2011) . The R 2 indicated that the models explained in OLS estimations 59 per cent of the variation in portfolio investment in model 1 and 75 per cent of the variation in portfolio investment in models 2, 3, and 4.
Determinants of Cross-Border Portfolio Investment using Source Country Year Effects
It was also interesting to assess that these estimations differ from the previous regressions by involving the year-specific effects and source country-specific effects; Table 5 reported the results for equation (3). Turning to the major issue of the effect of GDP per capita in source countries and destination country on assets, GDP per capita in the source country, unexpectedly, insignificantly affects assets as evidenced in all three methods. On the other hand, the coefficients of GDP per capita in the destination country are positive and statistically highly significant in OLS (models 1 to 4), and RE (models 9 to 12) as expected. The estimation of the cross-section models of per capita GDP levels is performed for all the factors. Comparing OLS and RE, there is a negative (unexpected) coefficient for models in both cases as it is not statistically significant.
Discussion
The results have shown positive and significant impact on GDP per capita in the destination country for OLS (models 1 to 4), FE (only model 5), and RE (models 9 to 12). These findings suggested that richer economies are major recipients of investment holding. These findings broadly provide support for a number of studies (Porter & Rey, 2005; Lee et al., 2012) . The larger economies are major sources and recipients of investment holdings, consistent with the empirical evidence (Papaioannou, 2009; Peter, 2012) . Moreover, the distance in the determinants portfolio investment become insignificant when trade was added as an independent variable, which revealed that distance may not directly influence financial flows (Shin & Yang, 2006) . Similarly, Hutchinson (2002) utilized a gravity model between the United States and other 33 countries to determine the impact of the degree of language commonality on bilateral trade. The results clearly depicted that GDP per capita and distance was negative and significant. These results were consistent with resultes deduced in the present study.
The results of this study suggest that geographical proximity exerts a significant positive influence on the assets that investors may diversify their portfolios. Furthermore, the study conducted by Jagannathan, Jiao, and Karolyi (2017) showed that managers hired by international equity mutual funds from a country is linked to the fund's geographic mandate, which shows a limitation for the investment in stocks of that country. This finding may be related to the source country and ought to lead to greater outflows due to the issue of an uncertainty aversion and sunk costs. This finding has been supported and suggested that the relative risk of incurring sunk costs overseas was lower (Hattari & Rajan, 2011) . The estimates also showed that contiguous aspects had a positive and significant affects only in OLS (models 2, 3 and 4). These results were in line with Hahm and Shin (2009) . These results confirmed that information asymmetry was an important determinant of cross-border asset holdings, which are concerned with the power of the gravity model. This could be attributed to the possibility that investors in developing countries may tend to invest more with countries that share a border and have the same language.
Moreover, the study conducted by Camanho, Hau, and Rey (2018) showed that the institutional investors after earning an excess amount of their portfolio share their capital. The study showed that there are many reasons behind the rebalancing and also suggested some recommendations to solve the issue of rebalancing. Bertay et al. (2016) conducted a study to evaluate cross-border banking from the financial safety net. The study was conducted on the bank-level data of 84 countries and the results of the study showed that a high level of bank internationalization is related with higher interest expenses. Moreover, the study suggested that if the bank is headquartered in a country with weak public finances or if the bank is underperforming then its interest expenses rises at a great rate. Similar to the findings of present study, Ramaswamy et al. (2016) analysed the performance of free trade agreements by evaluating the constraints of trade flows of Asian economies from 2007-2014, using gravity model. The results depicted a negative effect of distance between the countries involved in the trade, suggesting that GDP and population explains the total trade flow.
Conclusion
The study has found that GDP per capita is positively affected for source and destination economies; whereas, population has a negative effect for source economies. Risk premium in source economies had a positive effect; whilst market capitalization of listed companies in source economies had a negative effect. The results showed no statistically significant effect of bilateral trade in lagged form on asset holdings. The findings had two main policy implications. Firstly, Lucas paradox supported the evidence that developing investors preferred to invest outside the region instead of in developing markets. Secondly, they preferred to buy equities in distant countries for optimal diversification. For future research, it would be interesting to combine three main results, checking which effect is predominant in the decision to invest. 
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